Plasma and cerebrospinal fluid pharmacokinetic study of topotecan in nonhuman primates.
Topotecan, a water soluble semisynthetic analogue of camptothecin, is a topoisomerase I inhibitor that has recently entered phase II clinical trials. Topotecan has shown significant preclinical activity in refractory murine tumors and in human tumor xenograft models. In addition, objective antineoplastic activity has been observed in recent adult phase I clinical trials. Topotecan is unstable in solution and is rapidly and spontaneously converted to a less active open ring form which predominates at physiological pH. This study was undertaken to better define the pharmacokinetic behavior of this highly unstable compound in both plasma and cerebrospinal fluid (CSF) and to measure the degree of CSF penetration of this novel antineoplastic agent. Three nonhuman primates with indwelling Ommaya reservoirs received 10 mg/m2 i.v. topotecan administered as a 10-min infusion. Frequent plasma and CSF samples were obtained and immediately extracted and assayed with a reverse phase high performance liquid chromatography assay to quantitate the concentration of topotecan (lactone). Samples were then acidified and reinjected to quantitate total drug (lactone ring plus open ring). Peak plasma concentrations of topotecan ranged from 0.27 to 0.45 microM. Plasma disappearance of the lactone ring was biexponential with a distribution half-life (t1/2 alpha) of 22 +/- 5 min and an elimination half-life (t1/2 beta) of 1.3 +/- 0.1 h. Total body clearance of topotecan was 72.1 +/- 15.8 liters/h/m2. The volume of distribution at steady state was 88.6 +/- 33.2 liters/m2. Peak CSF concentrations of topotecan occurred at 30 min following drug administration and ranged from 0.044 to 0.074 microM. CSF disappearance paralleled that in plasma. The mean ratio of the area under the CSF concentration-time curve to that in plasma was 0.32 (range, 0.29 to 0.37). The mean CSF penetration of topotecan exceeds 30%, which is significantly greater than the penetration of most structurally similar chemotherapeutic agents. The impact of chemotherapy on the survival of patients with primary or metastatic central nervous system malignancies is very limited. Therefore, this novel antineoplastic agent is an excellent candidate for further study in patients with high risk or refractory central nervous system tumors.